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The simulation of oil-air mixture in the toothed gear space at high speeds by numerical methods using
the software package FLUENT was carried out. The analysis of simulation results showed that the
parameters of wheel influences on the density of oil-air mixture in the toothed gear spaces; the growth of
gear width increases Coriolis resistance force and the degree of mixture vacuum in the gear spaces and as a
result, reduces the resistance; increasing the helix angle of gear reduces the power loss. Practical
recommendations for decreasing the aerodynamic power losses are developed.

Po3BuTOK cyyacHOro MammMHOOYIYBaHHS TOB'S3aHUM 3 MiABHMINEHHSM Koe(ilieHTa KOpUCHOI Aii
npuBoiB. OcoOJMBO BaXJIMBUM € MIiIBUILCHHS €()EKTHBHOCTI BHUCOKOMOTYXXHUX (TIOTY)KHICTH ITOHAN
100 MBT) 3y0uacTux mepenad, OCKUIbKH, Y BUIIAJKy MeXaHIuHOro koedinieHta xopuchoi nii 0,98 — 0,99,
BTpaTH B 3yOUacTHX Iepegadax TpaHcMicii ctaHoBisaTh moHaa 1 MBT. ExcrutyaTanist 3yOuactux mnepenad 3a
3HaYHMUX LIBUJIKOCTEH MOB'A3aHa 3 BTpaTaMH IOTYXKHOCTI BHACHIJOK aeporipoAnHaMiuHOro omopy. 3a
JTAHUMH BiIOMHX JOCIIKEHb MPH KOJoBii mBuakocti 80 m/c aeporimpoanHamiudi BTpatu ckiananots 70%.

OCHOBHMMH 3aBJAHHSMH AOCTIUKEHHS aepOJMHAMIYHOTO OMOpY OOEpTaHHIO 3y04acTHX KOJIC B
MAacJIO-TIOBITPSIHOMY CEpEIOBHIII 32 YMOBH HasiBHOCTI HUPKYJSLIHHOrO crioco0y MalleHHs €. BpaxyBaHHS
MmarepiajiB, TEpMOOOpPOOKM 3y0YacTWX KOJIC, XapaKTEePHUCTHKH MAcTHJIBHOIO MaTepiaiay (THCK
BIIOPCKYBaHHS, MIUIBHICTh Ta B’A3KICTh MAacCTHJIFHOTO MaTepiaily); BH3HAYCHHs MUTOMOI BarW CKJIAJOBUX
JDKEpeNl BTpaT TMOTYKHOCTI BHACHiZIOK aepoOJMHAMIYHOIO OMNOpY OOEpTaHHIO; BHU3HAYECHHS BIUIMBY
KOHCTPYKTHBHHMX Ta TI'€OMETPUYHMX IapaMeTpiB 3y04yacTHX KONiC Ta mepejayi B ILIJIOMy Ha BTpaTH
MOTYXXHOCT1 BHACIJJOK aepOAMHAMIYHOTO OIOPY.

[IpoBeneno MonenOBaHHS MOBEAIHKM ONMBO-MOBITPSIHOT CyMIIIl B 3amaJMHaxX 3y04yacToro xosieca 3
BEJIMKHUMH IIBUAKOCTSIMH OOCPTaHHS METOJaMU OOYHMCIIOBAIBHOI ra30JMHAMIKH 3 JIOMIOMOTOI0 KOMIUIEKTY
obuncmroBanpHux mporpam FLUENT (puc. 1). V pesyabrari 2D- ta 3D-MozmentoBaHHS MpOLECIB Yy
3amagrHax 3y0dacToro Kojeca METOAaM{ OOYMCIIIOBAJIBHOI ra30[MHAMIKM BCTAHOBJICHI 3aKOHOMIPHOCTI
PYXY OJIMBO-NIOBITPSIHOI CyMillli B 3amajyHax 3y04acToro Kojieca 3 BeTMKMMH MIBUIKOCTSIMU 00epTaHHS.
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Puc. 1. Po3nodin weuoxocmeii ma mucky 6 3anaounax 3youacmozo Koueca

3 METOI0 MOJANBIIOr0 po3poOIIEHHS 1HKEHEPHOI'0 METO/Y OIIHIOBAHHS €HEPreTHYHOl e()eKTHBHOCTI
3yOuacTux nepenad Oyna CTBOpeHa CIHpOIIEHA MaTeMaTH4YHa MOJeNb. Y pe3ylbTaTi MaTeMaTHYHOrO
MOJIETIIOBAHHSI OTPHMaHi aHaJITUYHI 3aJIGKHOCTI BIUIMBY I'€OMETPHUYHHMX Ta KOHCTPYKTHBHHUX MapaMeTpiB
3y04acToro kKojeca Ha BTPAaTH MOTYKHOCTI aepOANHAMIYHOTO OIOPY 00epTaHHIO.

3a pe3ynbTaTaMy JIOCHTIPKEHb BCTAHOBJICHO, 1110 HA TYCTUHY OJMBO-TIOBITPSHOI CyMIlIi B 3amaguHax
3y04acTHX KOJIC MpH iX 00epTaHHI iICTOTHO BIUTMBAIOTH [TAPaMETPH KOJIeca, PICT IHPUHH 3y0UacToro BiHI,
3 oiHOro OOKY, 30ubIIye crity onopy Kopiosmica, a 3 iHIIIOro — CTYIiHb PO3PIHKSHHS CyMIIlli B 3aMajiHax Ta
BHACIIZIOK IIbOTO 3HMXKYE OITIp; 30UIbIICHHS KyTa HaXHIy 3yOIliB 3HM)KYE BTPATH MOTY>KHOCTI.

3 Mero TepeBipKM aJeKBaTHOCTI PO3POOJIECHMX MaTeMaTHYHMX MOJeEIeld Ha CIeliajJbHO
CIPOCKTOBAaHOMY OOJIaJJHAHHI MPOBEICHO EKCIICPUMEHTAIbHI JOCTIJKCHHs. 3aJ0BUIbHE CITIBIIA{IHHS
pE3YybTaTIB TEOPETUUYHUX Ta EKCIEPUMEHTANbHUX JOCIIIKEHb J03BOJISIE 3pOOMTH BHCHOBOK NPO TeE, MIO
OTpUMaHi aHATITHYHI 3aJIKHOCTI MOKYTh OyTH PEKOMEHI0BaHI ISl IPaKTHYHUX PO3PaxXyHKiB.

Po3poOneni mpakTuuHi pekoMeHAalii 31 3HM)KEHHS aepOJMHAMIYHUX BTPAT. 3MEHIIEHHS TOPIIEBHX
3a30piB HM)KYE KPUTUYHHMX PO3PaxXyHKOBHX 3HAUEHb 3HIDKYE BTpaTH 10 25%; moBHE 0OMEXKEHHS! OChOBOTO
MIOTOKY OJIMBO-TIOBITPSHOI CyMimll B 3amaJuHax 3MeHLIye BTpaTd 10 35%; 3acTocyBaHHS JONATKOBHX
npucTpoiB (HampuKia neppopoBaHUX EKPaHiB) Ul PO3PIIKEHHS OIMBO-MOBITPSHOI CyMillll B 3amajnHax
3MEHILy€e BTpaTH MOTYXHOCTI 10 35%; 3acTOCOBYBATH JIAOIPUHTHI YIIIIbHEHHS.
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The possibilities of expansion of operational functions of overhead couplings of drives of machines
requiring the transfer of rotational moments in only one direction are felled. A new design of a ball clutch-
safety clutch is introduced, which not only transmits a torque in one direction, but also prevents overloads of
elements of the kinematic chain of mechanical drives.
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